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Abstract 
 
Background: Globally, Caesarean section (CS) rates have been on the increase despite the 
World Health Organisation (WHO) assertion that rates exceeding 15% are unjustifiably high. 
This concern is reinforced by the risks posed by CS, slow maternal recovery and the inflated 
costs against limited resources, especially in low-resource countries including Sudan. This 
study examines the feasibility of trial of labour in relatively under-resourced settings, in a 
woman who has had caesarean birth in  previous pregnancy.  
 
Objectives: To evaluate the effectiveness and safety of trial of labour in patients with 
previous CS; to evaluate the maternal and perinatal morbidity and mortality associated with 
the VBAC, and to assess the maternal satisfaction following a successful VBAC. 
 
Materials and Methods: A prospective multicentre study involving 101 women who have 
had lower segment CS in the past, and are contemplating VBAC was conducted at Soba 
University Hospital (SUH), Omdurman Maternity Hospital (OMH) and Al Saudi Maternity 
Hospital (AMH) which are among the largest referral maternity hospitals in the Sudan. The 
study was conducted from November 1999 to May 2000. A quantitative method of data 
collection was used to collect data using a special questionnaire specifically designed for this 
study. 
 
Results: The overall success rate for VBAC was 85.1%. The success rate at SUH was 87%, 
OMH 90.7% and AMH 70.8%. The overall failure rate was 14.9% with the corresponding 
failure rates being 13%, 9.3% and 29.2% respectively. 
 
 
Conclusions and Recommendations: VBAC is safe and should be offered to all women 
with no contraindication to vaginal delivery. Women contemplating VBAC may be allowed to 
do so provided that appropriate counseling to inform their choice has been offered.  Careful 
review, evaluation and documentation of previous obstetric records and the current 
pregnancy is paramount. Although the sample size was relatively small, the feasibility and 
safety of VBAC in Sudanese setting cannot be overlooked and should be recommended 
where essential requirements for emergency obstetric care are available. 
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  ﻣﻠﺨﺺ اﻷﻃﺮوﺣﺔ ﺑﺎﻟﻠﻐﺔ اﻟﻌﺮﺑﻴﺔ
ﺘﻌﺘﺒﺭ ﺇﺭﺘﻔﺎﻉ ﻏﻴـﺭ % 51ﻋﻠﻰ ﺍﻟﺭﻏﻡ ﻤﻥ ﺘﺄﻜﻴﺩﺍﺕ ﻤﻨﻅﻤﺔ ﺍﻟﺼﺤﺔ ﺍﻟﻌﺎﻟﻤﻴﺔ ﺒﺄﻥ ﺃﻱ ﻨﺴﺒﺔ ﺘﻔﻭﻕ 
ﻫﺫﺍ ﺍﻟﻘﻠﻕ ﺍﻟﺩﻭﻟﻲ ﻤﺭﺩﻩ ﺒﻌﺩ ﺍﻵﺜﺎﺭ . ﻤﺒﺭﺭ، ﺇﻻ ﺃﻥ ﻨﺴﺒﺔ ﺍﻟﻭﻻﺩﺍﺕ ﺍﻟﻘﻴﺼﺭﻴﺔ ﻤﺎ ﺯﺍﻟﺕ ﻓﻲ ﺘﻨﺎﻤﻲ ﻤﻀﻁﺭﺩ
ﻫﺫﻩ ﺍﻵﺜﺎﺭ ﺘﻀﻡ ﺒﻌﺽ ﺍﻟﻤﻀﺎﻋﻔﺎﺕ . ﺠﻡ ﻋﻥ ﺇﺠﺭﺍﺀ ﻋﻤﻠﻴﺔ ﻜﺒﻴﺭﺓ ﻤﺜل ﺍﻟﻌﻤﻠﻴﺔ ﺍﻟﻘﻴﺼﺭﻴﺔﺍﻟﺴﺎﻟﺒﺔ ﺍﻟﺘﻲ ﺴﺘﻨ
ﻤﺜل ﺍﻟﻨﺯﻴﻑ ﻭﺍﻹﻟﺘﻬﺎﺒﺎﺕ ﺍﻟﺘﻲ ﻗﺩ ﺘﺅﺩﻱ ﺇﻟﻰ ﺍﻟﻭﻓﺎﺓ ﺇﻀﺎﻓﺔ ﺇﻟﻰ ﺍﻟﺘﻜﺎﻟﻴﻑ ﺍﻟﺒﺎﻫﻅﺔ ﺍﻟﺘﻲ ﺘﻘﻊ ﻋﻠـﻰ ﻜﺎﻫـل 
  .ﺒﻌﺽ ﺍﻷﺴﺭ ﻓﻲ ﺍﻟﺩﻭل ﻤﺤﺩﻭﺩﻱ ﺍﻟﺩﺨل ﻭﻤﻥ ﻀﻤﻨﻬﺎ ﺍﻟﺴﻭﺩﺍﻥ
ﺘـﺘﻠﺨﺹ . ﺩﺓ ﻁﺒﻴﻌﻴﺔ ﺒﻌﺩ ﻋﻤﻠﻴﺔ ﻗﻴﺼـﺭﻴﺔ ﺴـﺎﺒﻘﺔ ﺘﻘﺩﻡ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺘﺤﻠﻴل ﺇﻤﻜﺎﻨﻴﺔ ﺤﺩﻭﺙ ﻭﻻ
ﺍﻷﻫﺩﺍﻑ ﺍﻟﺭﺌﻴﺴﻴﺔ ﻟﻬﺫﺍ ﺍﻟﺒﺤﺙ ﻓﻲ ﺘﺤﻠﻴل ﻓﻌﺎﻟﻴﺔ ﻭﺴﻼﻤﺔ ﺍﻟﻭﻻﺩﺓ ﺍﻟﻁﺒﻴﻌﻴﺔ ﺒﻌﺩ ﻭﻻﺩﺓ ﻗﻴﺼـﺭﻴﺔ ﺴـﺎﺒﻘﺔ، 
ﺘﺤﻠﻴل ﻨﺴﺒﺔ ﺍﻟﻭﻓﻴﺎﺕ ﻭﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﻟﺩﻯ ﺍﻷﻤﻬﺎﺕ ﻭﺍﻷﻁﻔﺎل ﺤﺩﻴﺜﻲ ﺍﻟﻭﻻﺩﺓ ﻨﺘﻴﺠﺔ ﻟﻭﻻﺩﺓ ﻁﺒﻴﻌﻴﺔ ﺒﻌﺩ ﻋﻤﻠﻴﺔ 
  .ﻯ ﻗﺒﻭل ﺍﻷﻤﻬﺎﺕ ﻟﻬﺫﻩ ﺍﻟﺴﻴﺎﺴﺔﻗﻴﺼﺭﻴﺔ ﺴﺎﺒﻘﺔ ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﻤﺩ
ﻫﺫﺍ ﺍﻟﺒﺤﺙ ﻋﺒﺎﺭﺓ ﻋﻥ ﺩﺭﺍﺴﺔ ﻤﺴﺘﻘﺒﻠﻴﺔ ﺃﺠﺭﻴﺕ ﻓﻲ ﺜﻼﺙ ﻤﺴﺘﺸﻔﻴﺎﺕ ﻜﺒﻴـﺭﺓ ﺒﺎﻟﻌﺎﺼـﻤﺔ ﻭﻫـﻲ 
ﺸـﻤﻠﺕ . ﻤﺴﺘﺸﻔﻰ ﺴﻭﺒﺎ ﺍﻟﺠﺎﻤﻌﻲ، ﻭﻤﺴﺘﺸﻔﻰ ﺃﻡ ﺩﺭﻤﺎﻥ ﻟﻠﻭﻻﺩﺓ ﻭﺍﻟﻤﺴﺘﺸﻔﻰ ﺍﻟﺴﻌﻭﺩﻱ ﻟﻠﻭﻻﺩﺓ ﺒﺄﻡ ﺩﺭﻤﺎﻥ
ﻟﺩﻴﻬﻥ ﻤﺎ ﻴﻤﻨـﻊ ﺍﻟـﻭﻻﺩﺓ  ﺤﺎﻤل ﺃﺠﺭﻴﺕ ﻟﻬﻥ ﻋﻤﻠﻴﺔ ﻗﻴﺼﺭﻴﺔ ﻓﻲ ﻭﻻﺩﺓ ﺴﺎﺒﻘﺔ ﻭﻟﻴﺱ 101ﺍﻟﺩﺭﺍﺴﺔ ﻋﺩﺩ 
ﻡ ﻭﻗـﺩ 0002ﻡ ﻭﺤﺘﻰ ﻤﺎﻴﻭ 2991ﺘﻤﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻓﻲ ﺍﻟﻔﺘﺭﺓ ﻤﺎ ﺒﻴﻥ ﻨﻭﻓﻤﺒﺭ . ﺍﻟﻁﺒﻴﻌﻴﺔ ﻓﻲ ﺍﻟﺤﻤل ﺍﻟﺤﺎﻟﻲ
ﺍﺸﺘﻤل ﺍﻟﺒﺤﺙ ﻋﻠﻰ ﺍﺴﺘﺨﺩﺍﻡ ﺍﺴﺘﺒﻴﺎﻥ ﺼﻤﻡ ﺨﺼﻴﺼﺎﹰ ﻟﻬﺫﺍ ﺍﻟﺒﺤﺙ ﻋﻼﻭﺓ ﻋﻠﻰ ﺃﻭﺭﻨﻴﻙ ﺘﺴﺠﻴل ﺴﻴﺭ ﺍﻟﻭﻻﺩﺓ 
  ".ﺒﺎﻟﺒﺎﺭﺘﻭﻏﺭﺍﻡ"ﺍﻟﻤﻌﺭﻭﻑ 
ﻟﻭﻻﺩﺓ ﺍﻟﻁﺒﻴﻌﻴﺔ ﺒﻌﺩ ﻋﻤﻠﻴﺔ ﻗﻴﺼﺭﻴﺔ ﺴﺎﺒﻘﺔ ﻓـﻲ ﺍﻟﻤﺴﺘﺸـﻔﻴﺎﺕ ﺒﻠﻐﺕ ﻨﺴﺒﺔ ﺍﻟﻨﺠﺎﺡ ﺍﻟﻜﻠﻴﺔ ﻟﺴﻴﺎﺴﺔ ﺍ
ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺃﻡ % 7.09ﻭ % 78ﺤﻴﺙ ﺒﻠﻐﺕ ﻨﺴﺒﺔ ﺍﻟﻨﺠﺎﺡ ﻓﻲ ﻤﺴﺘﺸﻔﻰ ﺴﻭﺒﺎ ﺍﻟﺠﺎﻤﻌﻲ % 1.58ﺍﻟﺜﻼﺙ 
ﻭ % 3.9ﻭ % 31ﺃﻤﺎ ﻨﺴﺒﺔ ﺍﻟﻔﺸـل ﻓﻘـﺩ ﺒﻠﻐـﺕ . ﻓﻲ ﺍﻟﻤﺴﺘﺸﻔﻰ ﺍﻟﺴﻌﻭﺩﻱ% 8.07ﺩﺭﻤﺎﻥ ﻟﻠﻭﻻﺩﺓ ﻭ 
  %.9.41ﻤﺔ ﻟﻠﻔﺸل ﻓﻲ ﺍﻟﻤﺴﺘﺸﻔﻴﺎﺕ ﺍﻟﺜﻼﺙ ﺒﻴﻨﻤﺎ ﻜﺎﻨﺕ ﺍﻟﻨﺴﺒﺔ ﺍﻟﻌﺎ. ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ% 2.92
ﺘﺨﻠﺹ ﺍﻟﺩﺭﺍﺴﺔ ﺇﻟﻰ ﺃﻥ ﺴﻴﺎﺴﺔ ﺍﻟﻭﻻﺩﺓ ﺍﻟﻁﺒﻴﻌﻴﺔ ﺒﻌﺩ ﻋﻤﻠﻴﺔ ﻗﻴﺼـﺭﻴﺔ ﺴـﺎﺒﻘﺔ ﺴـﻠﻴﻤﺔ ﻭﻴﻤﻜـﻥ 
ﺍﻟﺘﻭﺼﻴﺔ ﺒﻬﺎ ﻷﻱ ﺃﻡ ﺤﺎﻤل ﺃﺠﺭﻴﺕ ﻟﻬﺎ ﻋﻤﻠﻴﺔ ﻗﻴﺼﺭﻴﺔ ﻤﻥ ﻗﺒل ﻭﺘﺭﻏﺏ ﻓﻲ ﺍﻟﻭﻻﺩﺓ ﺍﻟﻁﺒﻴﻌﻴﺔ ﺒﺸﺭﻁ ﻋﺩﻡ 
ﻔﺼﻼﹰ ﻋﻥ ﻤﺨﺎﻁﺭ ﻭﻓﻭﺍﺌﺩ ﻫﺫﻩ ﺍﻟﺴﻴﺎﺴﺔ ﺤﺘﻰ ﻜﺫﻟﻙ ﻴﺠﺏ ﻋﻠﻰ ﺍﻷﻁﺒﺎﺀ ﺘﻘﺩﻴﻡ ﺸﺭﺤﺎﹰ ﻤ. ﻭﺠﻭﺩ ﻤﺎ ﻴﻤﻨﻊ ﺫﻟﻙ
  .ﻴﺘﺴﻨﻰ ﻟﻸﻡ ﺍﺘﺨﺎﺫ ﻗﺭﺍﺭ ﻤﻨﺎﺴﺏ ﻭﺴﻠﻴﻡ
ﺭﻏﻡ ﺇﻗﺭﺍﺭﻨﺎ ﺒﺼﻐﺭ ﺤﺠﻡ ﻋﻴﻨﺔ ﺍﻟﺩﺭﺍﺴﺔ ﻨﺴﺒﻴﺎﹰ، ﺇﻻ ﺃﻨﻨﺎ ﻨﺠﺯﻡ ﺒﺄﻥ ﺍﻟﻭﻻﺩﺓ ﺍﻟﻁﺒﻴﻌﻴﺔ ﺒﻌـﺩ ﻋﻤﻠﻴـﺔ 
ﻗﻴﺼﺭﻴﺔ ﺴﺎﺒﻘﺔ ﺴﻠﻴﻤﺔ ﻭﻨﻭﺼﻲ ﺒﺈﺘﺒﺎﻋﻬﺎ ﻓﻲ ﻜل ﻭﺤﺩﺍﺕ ﻭﺃﻗﺴﺎﻡ ﺍﻟﻭﻻﺩﺍﺕ ﻓﻲ ﻤﺴﺘﺸﻔﻴﺎﺕ ﺍﻟﺴﻭﺩﺍﻥ ﺸﺭﻴﻁﺔ 
 .ﻤﺠﻬﺯﺓ ﻭﻤﻌﺩﺓ ﻟﻠﺘﻌﺎﻤل ﺒﺠﺩﻴﺔ ﻭﺍﻟﺴﺭﻋﺔ ﺍﻟﻤﻁﻠﻭﺒﺔ ﻓﻲ ﺤﺎﻟﺔ ﺤﺩﻭﺙ ﺃﻱ ﻁﺎﺭﺉﺃﻥ ﺘﻜﻭﻥ 
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Chapter One: Introduction 
 
There has been much concern about the rising rates of caesarean section (CS) worldwide 
especially in the late 1970s and 1980s.  The World Health Organisation (WHO) (1) 
recommends that no region in the world can justify a caesarean rate higher than 10% – 15%.  
This concern has arisen secondary to problems that attend an abdominal delivery, such as 
increased risk to maternal health, slow maternal recovery and the increase in cost against 
limited resources, particularly in the Third World countries, to which Sudan is not an 
exception. 
 
In the USA (1), the caesarean birth has been skyrocketing from 5.5% in 1970 to 23.5% by 
1990.  Annually, one million caesarean deliveries are performed, with almost one infant out 
of four born by caesarean.  Contrary to the USA, rates in Europe (2, 3) have been consistently 
low ranging between 15-20% in most countries. 
 
In Brazil, Gomes et al (4) (1991) showed that the incidence of caesarean section has arisen 
dramatically over the past two years.  Up to 31% of women in the public health system may 
have delivered via caesarean section in 1980.  In wealthier, urban areas such as Sao Paulo, 
rates as high as 75% have been found among private patients.  They put it clear that the 
country has the highest caesarean birth rate in the World and several researchers have 
warned that at the current rate of increase, more than 66% of babies will be born by 
caesarean section by the year 2000. 
 
In Africa, there are no adequate data pertaining to the rates of CS.  In Tanzania, the rate of 
caesarean delivery is estimated at 0.4% which is far lower than that recorded in most African 
countries (5), being about 4.8% in Zaire (6). 
 
In the Sudan, the national rate for CS is not well documented. There are isolated 
documentations, with Soba University Hospital recording more than 30% and this can be 
explained by its nature as we shall see later. The old adage “once a caesarean, always a 
caesarean”(7) was first introduced by Paul and Miller in 1907 and highlighted more by Edwin 
Cargin in his article entitled “conservatism in obstetrics 1916”(8).  He urged his colleagues to 
practice sound obstetrics to avoid “unnecessary radical obstetric abdominal surgery” as he 
termed it. 
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The policy of once a “caesarean always a scar” has much been superseded by introduction 
of the policy of vaginal birth after caesarean (VBAC). Edwin Cargin reported in his article in 
1916 a patient who had three vaginal deliveries following a CS.  Before 1950, VBAC was 
commoner in Europe than the USA.  In 1931-1950(9), Cosgrove reported more than 100 
cases of successful VBAC with a patient delivering more than 12 full-term infants after an 
initial abdominal delivery.  By 1980s, large multicentre studies reported more than 10,000 
VBACs in English literature without maternal deaths (10). In the USA, the percentage of 
women with previous caesarean operations who delivered vaginally increased from 3.4% in 
1980 to almost 25% in 1993(11).In the Sudan, not much work has been documented on this 
demanding issue.   
However, VBAC is not without drawbacks or untoward effects such as uterine rupture with its 
attendant short term and long term maternal and fetal complications.  The problems of 
litigation have posed major threat to the obstetricians and medical personnel involved in the 
care of patients undergoing VBAC.  The maternal wish and satisfaction are important issues 
to be considered in any woman attempting a VBAC.  In this work, the effectiveness and the 
safety of the policy of trial of labour in a patient with previous scar shall be highlighted in a 
comparative manner in three Sudanese settings where accessibility to emergency 
procedures is feasible. 
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Chapter Two: Literature Review 
 
2.1. Caesarean Section: 
 
Caesarean section is the delivery of a foetus after 28 weeks gestational age by abdominal 
surgery, requiring an incision through the uterine wall.  28 weeks is taken arbitrarily because 
foetuses born at or after this period tend to survive, and is called the period of viability.  In 
the UK, this gestational age has come down to 24 weeks, while in the United States, it has 
dropped more to 20 weeks gestation, or a baby weighing not less than 500g is considered 
viable.  This is attributed to the improved neonatal services in those countries. 
 
Caesarean section is an ancient operation.  It was first reported as early as 715 BC when 
Rome was ruled by Numa Pompilus (12).  The “Lex Ceasera Law” at the time, decreed that, 
when a woman died in child birth, the infant was to be delivered by an incision in the uterus; 
and that is how it became known as caesarean section.  Another narrative postulates that 
the name was driven from the Latin verb, caedere, meaning to cut, and that Julius Caesar 
birth was through an abdominal delivery.  Recently, it has been amended to caesarean birth.  
However, Katz et al (13) believe this terminology is still inadequate and that a medical 
procedure is rarely named after historic figure, and almost never after an ancient Roman 
law.  They suggest that the word hysterotomy is objective and appropriately describes the 
procedure.  They proposed the use of neoclassical hysterotomy to substitute classical 
caesarean section, contemporary hysterotomy for lower segment incision, and transitional 
hysterotomy for hockey stick or J-shaped incision.   
 
Although, revision of terminology will keep obstetrics at the forefront of medical sciences, 
much debate and consensus is still awaited, and the use of caesarean section, though best 
describes postmortem abdominal delivery, will not fall out of literature anytime soon. 
 
2.2. Incidence of Caesarean Section: 
 
The rates of abdominal delivery vary so much throughout the World.  What constitutes an 
acceptable rate remains contentious.   In Netherlands (1), the rate is 10%, in England and 
Wales 15%, 20% in Canada, and 25% in the United States.  In some African countries, it is 
very low, being 0.4% in Tanzania (5).  In the Sudan, there are no records of what should be 
the acceptable national rate, but it is in the range of 10% – 20% (personal communication).  
However, the WHO states that, no region in the world can justify a caesarean rate higher 
than 10% – 15%. 
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The increasing rates of caesarean section have been attributed to the increased use of 
electronic monitors, routine repeat caesarean and the increased recourse to abdominal 
delivery for breech presentations.  Furthermore, lawsuits have lowered the threshold for CS 
so much. 
 
2.3. Types of Caesarean Section: 
 
There are two types; classical and lower segment caesarean section. The classical type was 
the practice of choice since its introduction into obstetrics, but its use declined when its high 
incidence of uterine rupture was realised.  It involves making a vertical incision through the 
upper segment.  It is usually attended by significant blood loss, poor wound healing because 
of involution, and a very high risk of uterine rupture in the subsequent pregnancies causing a 
considerable increased risk of maternal morbidity and mortality.  However, it still retains a 
place in modern obstetrics.  It can be indicated in cases of postmortem abdominal delivery, 
neglected shoulder presentation, if the lower segment is made inaccessible by extensive 
adhesions and in cases of premature abdominal delivery before the formation of the lower 
segment. 
 
On the other hand, the lower segment incision is the practice of choice in contemporary 
obstetrics.  It could be either transverse or vertical, but transverse incision is adopted widely.  
Lower uterine segment is less vascular and blood loss during surgery is minimal.  Its relative 
inactivity makes the scar more stable and hence good healing.  It gives the woman the 
advantage of trial of labour in subsequent deliveries with less incidence of scar dehiscence, 
and when it occurs, complications may be minimal. 
 
However, cosmetic worries raised a concern over the traditionally widely adopted vertical 
midline abdominal incision because of its disfiguring nature.  Thus, Pfannnstiel and low 
transverse abdominal incision, also called Joel-Cohen, were introduced.  The one advantage 
of midline incision is speed of entry into the abdominal cavity and is preferred by some for an 
emergency delivery.  The disadvantages are cosmetic and greater tendency for disruption of 
the wound.  Wound dehiscence is eight times more common with a vertical incision (2.94%) 
than with a low transverse abdominal incision (0.37%) (12). 
 
The Pfannenstiel incision is of cosmetic value, but it is time consuming and opens much 
tissue layers with considerable blood loss.  Joel-Cohen incision is more cephalad, 3 cm 
below a line joining the two anterior superior iliac spines and opens less tissue plans.  It has 
  15  
 
cosmetic advantage and short hospital stay comparable to that of a Pfannenstiel incision.  It 
also provides rapid entry into the abdomen in emergency conditions comparable to that of a 
vertical midline incision. 
 
Gunnar Wallin et al (14), Randomised seventy-two women to modified Joel–Cohen (study 
group, n=36) or Pfannestiel (control Group n=36). The operative time and intra-operative 
blood loss were assessed.  The median estimated intra-operative blood loss was 250 mls in 
the modified Joel-Cohen incision compared to 400 mls in the Pfannenstiel Group (P-value 
=0.026).  Median operating time was 20 minutes in the study group and 28 minutes in the 
control group. They concluded that the modified Joel-Cohen technique of caesarean delivery 
reduced intra-operative blood loss and operating time compared with Pfannenstiel 
technique. 
 
2.4. Indications for Caesarean Section: 
 
Long ago, contracted pelvis; now best replaced by cephalopelvic disproportion (CDP) has 
been the leading indication for caesarean delivery.  The adoption of a policy of trial of labour 
worldwide has reduced the number of caesareans which were electively done for contracted 
pelvis.  Most of diagnostic tools such as clinical and radiological pelvimetry are now rarely 
used, because they cannot predict or assess the role of foetal skull moulding and the 
increased mobility at the pelvic joints, which gives more room for the passenger.  Roosmalen 
et al (5) 1998, showed that about 55% of caesarean sections in Tanzania were due to CPD.  
Magnetic Resonance Imaging (MRI) and computed tomography (CT) are more accurate, but 
are still at the level of clinical trials (15). 
 
Prediction of CPD is based on certain criteria.  Maternal height less than 150 cm has been 
associated with high incidence of difficult labour and caesarean birth.  Aitken et al (16) showed 
that among 550 primigravidae delivered in a hospital in Sierra Leone between 1979 and 
1982, 50% of women less than 150 cm tall were delivered by caesarean section compared 
to only 2% of the taller women.  In another study, Abitbol et al (17) showed the incidence of 
prolonged labour due to CPD which were delivered by caesarean was about 70% in short 
mothers. 
 
Repeat caesarean delivery has been the leading cause for the rising caesarean rates all 
over the World.  It accounts for about 81.5% of the abdominal deliveries in the USA (1).  This 
trend is attributed to the old adage “once a caesarean always a scar”.  But the policy of 
VBAC has shown that even those who were sectioned for failure to progress in labour due to 
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CPD have 50% chance of achieving a vaginal birth (18).  77% of women delivered by CS for 
failure to progress will achieve vaginal delivery. Lack of information about the VBAC made 
most women to opt for repeat caesarean delivery. Norman et al (19) showed that out of 313 
women who underwent repeat caesarean sections, only 24% were aware of VBAC. 
 
Prematurity was once an absolute indication of CS because of the presumed fear of cerebral 
haemorrhage.  Elective episiotomy and support of the foetal head have minimised this 
complication.  Studies have shown that caesarean delivery for prematurity has not changed 
the perinatal outcome, as most cases of neonatal morbidity and mortality are attributed to 
prematurity itself, rather than the mode of delivery.  Zadeh et al (20) compared perinatal 
outcome between 66 preterm vaginal deliveries and 32 preterm abdominal deliveries.  The 
intrapartum and neonatal mortality was 16.6% in the vaginal delivery group compared to 
15.6% in those delivered abdominally which was statistically insignificant.  They concluded 
that, routine use of elective CS for preterm infants should not be advocated. In 1999, Grant 
et al showed that there was no difference in perinatal outcome in preterm deliveries between 
selective and elective deliveries(21). 
 
Breech delivery abdominally or vaginally has been a subject of much debate and 
controversy.  While some units attempt assisted vaginal breech delivery, CS is the preferred 
method in many settings.  The fear of lawsuits has made obstetricians increasingly 
conservative and some will not try external cephalic version (ECV).  80% of breech babies 
are delivered by caesarean.  Recent studies showed that by adopting the policy of ECV at 
term or even at early labour significantly reduced the risk of CS by 50 %( 22). 
 
Hannah and Hofmyer (23) compared maternal and perinatal outcome in 313 women who were 
allocated to either CS or assisted breech vaginal delivery.  CS was performed in 93% 
(119/128) of women allocated to planned CS and 54% (99/185) of women in the planned 
vaginal delivery group.  They concluded that the policy of planned CS was associated with 
significantly increased maternal morbidity (relative risk 1.31) and reduced short term 
neonatal morbidity (relative risk 0.26).  There were no differences in brachial plexus injuries, 
low Apgar scores or perinatal mortality. 
 
Maternal medical conditions are indicators of caesarean deliveries.  More women with 
chronic health problems such as diabetes, hypertension and heart disease are successfully 
carrying babies.  In these high risk pregnancies, caesarean birth is judged safer for the 
mother and the baby, for example, sizeable baby.   
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The changing demographics of the mother by postponing pregnancy make many older 
women to have babies.  Many of them, especially the first time mothers, will have high 
incidence of caesarean section (24). 
 
Acute obstetric emergencies occupy an important place in the list of indications.  Foetal 
distress accounted for one-third of caesareans in the USA in 1994(25).  Obstructed labour is 
almost always encountered daily in labour wards in many parts of developing countries, 
where access to, and knowledge, of antenatal services is poor.  In Tanzania, it accounts for 
more than 50% of caesareans.  Cord prolapse, antepartum haemorrhage, and eclampsia are 
life-threatening conditions to both the mother and the foetus.  Caesarean section is usually 
life-saving in most cases.  Malposition and malpresentation are well recognised, for they 
tend to prolong or obstruct labour, and may best be dealt with sometimes by recourse to CS. 
 
Physicians are very concerned about the risk of lawsuits and tend to practice defensive 
medicine.  In the absence of litigation, an obstetrician reviewing a mildly disturbing pattern 
on a monitor or slowed labour might adopt a wait and see approach.  However, obstetricians 
are very aware that people tend to blame the doctor for any problems the baby may have at 
birth, albeit being unrelated to the birth process.  As a result, obstetricians feel 
uncomfortable using their best judgment.  They tend to see the caesarean birth as the safer 
alternative.  Additionally, the threat of malpractice has altered the training of new 
obstetricians, many of whom have had little exposure to managing birth complications 
without resorting to caesarean delivery (26). 
 
Caesarean section at request is controversial.  Many mothers fear the pain of labour, or are 
worried about problems that might happen to their long awaited babies during the birth 
process.  They will tend to opt for abdominal delivery, though some of these women are 
aware of complications associated with CS.  Some authorities advocate this trend, especially 
in the private practice.  The rationale behind this view is that it is the right of the mother to 
choose the mode of delivery that suits and satisfies her.  Lam et al (27) showed that 16 
women (18%) out of 90 patients delivered in Hong Kong by CS requested the procedure 
without any valid obstetric or medical indication.  However, Flamm (28) stressed that CS 
should not be offered without any justifiable obstetric or medical indication. 
 
2.5. Complications of Caesarean Section: 
 
Caesarean section is a major abdominal surgery, and as, with any other major surgical 
procedure, it carries risks and complications.  The estimated risk for a woman dying after CS 
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is less than one in 2,500,  compared to less than one in 10,000 for vaginal delivery.  Woman 
with preexisting medical conditions such as heart disease, diabetes or hypertension have an 
increased risk, nearly to double (29). Complications of caesarean delivery affect both the 
mother and the foetus.  They are related either to the anaesthesia, the procedure or may 
occur post-operatively. 
 
2.5.1. Maternal Complications: 
 
Anaesthesia carries a major risk to the mother.  Induction of anaesthesia and endotracheal 
intubation may cause cardiac arrest and consequently death if not recognised earlier and 
prompt cardiopulmonary resuscitation initiated.  Wrong intubation into the oesophagus may 
lead to maternal death due to hypoxia.  A sudden rise in blood pressure at induction of 
anaesthesia in a woman with previously high blood pressure may lead to cerebral 
haemorrhage, with its long term sequelae or death.  Vomitus may be inhaled during 
anaesthesia causing Mandelson’s syndrome and chemical pneumonitis which may be 
catastrophic. Mother’s health could be endangered by unexpected responses or reactions to 
anaesthesia or other medications given during surgery. 
 
Intra-operatively, bleeding and organ injury are well documented. They are known for their 
grave short-term and long-term effects.  Normally, blood loss on the average, at CS is about 
twice as much as with vaginal birth.  However, blood transfusions are rarely needed. The 
major organs commonly severed during CS are the urinary bladder and the bowel.  Bladder 
injury if unrecognised may result in the formation of uterovesical fistula with its long term 
social and fertility sequelae.  Bowel injury may end up in peritonitis and/or faecal fistula.  
However, ureters are rarely affected during the CS, but when it occurs and runs unnoticed 
will culminate in ureteric fistula which is devastating. 
 
Bowel activity is sometimes slowed down for several days after surgery, resulting in 
distension, bloating and discomfort. Infection is a major problem especially in abdominal 
surgery where the cavity is exposed to the exterior.  It becomes more important where 
membranes have been ruptured for long time, prolonged or obstructed labour.  It can 
present in mild forms such as endometritis, cystitis or wound infection.  However, more 
severe infections such as septicaemia which may lead to death are commonly recognised.  
Long-term sequelae of endometritis and salphingitis like Asheraman’s syndrome and 
infertility are not uncommon.  Febrile illness due to tissue absorption is a common 
occurrence. 
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Ali et al (30) studied in a prospective study in South – western Ethiopia 1000 women who 
delivered by CS between June 1992 and September 1993.  There were no maternal deaths, 
but an overall morbidity of 20%.  The causes of morbidity were wound infection 27.1%, 
sepsis 21.4%, and endometritis 33.3%, haemorrhage 8%, and wound dehiscence 10%. 
 
Morbidly adherent placenta; that is, accreta, inccreta and perccreta are major problems 
associated with previous CS.  Ananth et al studied the association between placenta praevia 
and CS, a meta-analysis of published literature from 1950 – 1996(31).  They concluded that 
women with at least one scar were 2.6 times more likely to develop placenta praevia in a 
subsequent pregnancy.  The relative risk increased from 4.5 for one scar to 44.9 for four or 
more scars. 
 
Breast-feeding (32) and mother–baby relations are affected by caesarean delivery.  During the 
first 48 hours, the mother is not able to bond with the baby because of pain and discomfort 
caused by surgery. Procianoy et al (33) compared the effect of caesarean delivery on breast-
feeding with those who delivered vaginally.  They concluded that CS influenced maternal 
behaviour towards breast-feeding in the short-term, but in the long-term, there were no 
significant differences noted.  In another study, Suradi et al (34) noticed that mothers delivered 
by CS were less able to care for their babies during the first week than mothers who 
delivered vaginally. This was accounted for by morbidity related to caesarean delivery. 
 
Deep venous thrombosis (DVT) usually complicates major operations including CS.  It 
carries high maternal morbidity and mortality (35). Pregnancy appears to increase the risk of 
thromboembolism six-fold and its effects are severely reflected during the first two weeks 
postpartum.  Of the 138 maternal deaths due to thromboembolism, which occurred in the 
1952 - 54 period in England and Wales, only four occurred during pregnancy.  After delivery, 
the most dangerous period for fatal pulmonary thromboembolism is the first and the second 
weeks, after which the risk declines.  A significant proportion of deaths, up to 19% occur 
within the first 24 hours following both vaginal delivery and CS.  Although less accurate, 
studies using plethysmography and thermography suggested incidences of 0.07% during 
pregnancy and 1.8% following CS.  The latest report on confidential enquiries into maternal 
deaths in the UK 1991-93 (HMSO 1996) shows that thromboembolism with a total of 30 
deaths is now the leading cause of death, 17 of which occurred during the puerperium. 
 
Longer hospital stay is financially demanding, added to the increased cost of a caesarean 
delivery.  Normal postnatal hospital stay ranges between five and seven days, following 
abdominal birth, compared to less than a day to three days following vaginal delivery.   
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Maternal mortality is a major challenge in obstetrics due to its grave social and medico-legal 
implications. The risk of a woman dying following CS is less than one in 2,500 compared to 
less than one in 10,000 following vaginal delivery.  Mukherji et al (36) evaluated the safety of 
CS; of 8017 caesareans done over five years, there were 51 maternal deaths.  The causes 
of death included haemorrhagic shock in 19 (37.3%), general anaesthesia in 6 (11.6%), 
hypertensive disorders in 5 (9.8%), septicaemia in 3 (5.9%), and pulmonary embolism in 6 
(11.6%) of cases.  CS done for antepartum haemorrhage, hypertension, obstructed labour 
and post caesarean pregnancies caused the majority of caesarean mortality. 
 
In another study, Megafu (37) studied the mortality associated with emergency CS at a 
university hospital in Nigeria.  During the period between 1979 and 1984, 2106 caesareans 
were done, the rate of which was 6.1% of total deliveries.  The major cause of death was 
septicaemia, followed by hepatic failure, acute renal failure, haemorrhage, anaesthetic 
accidents, and pulmonary embolism.  However, the maternal mortality rate was much lower 
in booked patients compared to unbooked.  The rate was 8.5 per 1000 among booked 
patients against 45/1000 among the unbooked.  They concluded that emergency CS is safe 
provided experience and good antenatal care could be provided.  Okonofua et al (38) studied 
the mortality rates at Ife University Hospital following caesarean delivery.  There were about 
2150 caesareans over nine years.  The morbidity rate was 33.3%.  Sepsis was the leading 
cause, followed by anaemia, postpartum haemorrhage and puerperal psychosis.  Maternal 
mortality rate was 0.71% compared to 0.58% in those delivered vaginally which was 
statistically significant but it could not be attributed to CS per se, but also to factors which 
necessitated an abdominal delivery.  Overall, it is documented that the mortality associated 
with elective CS versus vaginal delivery is 3-4:1 rising to 18:1 when emergency CS is 
compared to vaginal delivery. 
 
Caesarean section is being deliberately performed in some countries for the purpose of 
sterilisation without informed consent.  Gomes et al (4) pointed out that majority of CSs in 
Brazil are carried out without medical justification, despite the known risks the intervention 
poses to the mother, but only, to achieve tubal ligation.  They described this trend as a crime 
consequent upon inadequate obstetric training and misinformation. 
 
2.5.2. Foetal Complications: 
 
Between 7% and 8% of all perinatal deaths are accounted for by prematurity.  For those who 
survive, long-term sequelae like cerebral palsy are devastating.  Prematurity is a recognised 
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complication of CS due to wrong dates.  This can be overcome by accurate calculation of 
dates from history or early ultrasound scanning. 
 
Babies born by caesarean are more likely to develop breathing problems such as transient 
tachypnea of the newborn or respiratory distress syndrome (RDS).  It is believed that during 
vaginal delivery the foetal respiratory tract clears off the fluid, therefore, rendering the alveoli 
more expandable at first breath (39).  These babies also have low Apgar scores which could 
be due to the effect of anaesthesia or the baby was not stimulated as it would have been 
during vaginal birth. 
 
Foetal injuries, although rare, the surgeon can accidentally nick the cord or placenta during 
uterine incision leading to severe haemorrhage which might compromise the baby and 
eventually death, especially if delivery is not effectively expedited.  Babies are also liable to 
direct trauma through nicking and birth trauma including dislocations or fractures. 
 
Ali (30) in 1995 demonstrated that perinatal mortality was 120/1000 live births among one 
hundred women delivered by CS in South-western Ethiopia.  This perinatal mortality rate 
was attributed to prolonged and obstructed labour.  Van Roosmalen et al (5) in 1988 showed 
the perinatal mortality to be 123/10000 live births in two centres in Tanzania (17 out of 212 
CS) among babies born by caesarean. 
 
The problems associated with CS can be minimised by resorting to other minor surgical 
procedures.  Symphysiotomy is a good alternative to CS for an African woman presenting 
with obstructed labour, who regards caesarean delivery as stigma associated with inability to 
perform a natural process.  Such mothers may not come to the hospital in subsequent 
pregnancies and may end up in uterine rupture. 
 
Symphysiotomy is the artificial separation of the symphysis pubis with scalpel to enlarge the 
pelvic diameter.  The maternal mortality associated with it is 0.2% compared to mortality rate 
of 1.8% associated with CS in Africa.  Symphysiotomy should be performed only if one-third 
or more of the foetal head has entered the pelvic brim, and the cervix dilated beyond 7 cm.  
The future vaginal delivery rate is 87% compared to only 44% after caesarean for 
disproportion (40). Even though women who undergo symphysiotomy develop symptoms 
shortly afterwards, there are no long-term sequelae since there is no scar, no risk of future 
uterine rupture, and the stigma of abnormal birth no longer exists 41). 
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2.6. Vaginal Birth after Caesarean Section (VBAC): 
 
Vaginal Birth after Caesarean Section (VBAC) is a trial of labour in a woman who had a 
caesarean delivery once or more. The once true adage “once a caesarean always a 
caesarean” has run its course.  More than 80% of women will have successful VBAC.  The 
first successful VBAC was reported in 1916 by Edwin Cargin (8).  He had a patient who had 
three successive VBACs.  This was remarkable given that vertical classical incisions were 
standard at the time. The low transverse incision was only championed by Keer a decade 
later (42).  According to the American College of Obstetricians and Gynaecologists (ACOG), 
VBAC is safer than a repeat CS, and a VBAC with more than one previous scar does not 
pose any increased risk (43). 
 
2.7. Benefits of VBAC: 
 
The benefits accrued from VBAC could be maternal or foetal.  Maternal benefits range from 
medical, emotional to financial.  Medically, there is a very low risk of maternal fatalities.  
Infections causing septicaemia are rare.  Febrile illness, wound infection and or dehiscence 
are uncommon events.  Problems encountered during CS such as bladder, bowel and 
ureteric injury do not occur.  Emotionally, feeling of guilt and inadequacy posed by 
abdominal delivery, are compensated for by maternal satisfaction of having achieved a 
vaginal delivery, especially in an African community.  Financially, the costs of VBAC are 
almost half that of CS (44). Foetal benefits cover prevention of iatrogenic prematurity, 
respiratory distress syndrome, low risk of foetal injuries and mortality. 
 
2.8. Selection Criteria for VBAC: 
According to the ACOG VBAC guidelines of 1995, the success rate is between 60% - 80% 
and benefits outweigh the risks (45).  In the absence of contraindications, a woman with one 
previous scar with a lower transverse incision is a candidate, and should be counseled and 
encouraged to undergo a trial of labour.  A woman who has two or more previous scars with 
lower transverse incisions, and who wishes to attempt vaginal birth should not be 
discouraged from doing so.  However, the criteria which suit such candidates include 
willingness to attempt VBAC.  Studies have shown that about 70% - 80% of women will opt 
for a trial of labour if counseled properly. Adequacy of pelvis and the indication for the 
primary caesarean are important factors to be reviewed before embarking on VBAC. 
 
Some studies have proved ultrasonic assessment of the lower segment to be an important 
tool in predicting those who will have uneventful VBAC.  Rosenberg et al showed that the 
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risk of a defective scar correlates well with the minimum lower uterine thickness as 
measured by ultrasound, and that the risk of uterine rupture increases significantly once this 
measurement is below 3.5 mm (46).  Ultrasound could thus be used to determine in which 
women a trial of labour would be a relatively safe option. 
 
The one exaggerated adverse effects of labour with a baby weighing more than 4000g on 
both the mother and the baby have not been substantiated. One study showed 67% of 
babies more than 4000g were born vaginally though over 50% of these mothers had a 
previous CS for failure to progress (47).  A VBAC may be conducted in a setting where 
emergency procedures could be easily accomplished.  However, VBAC should not be 
contemplated in women who have had a prior classical or T-shaped incision or any other 
transfundal surgery. Breech presentation and multiple pregnancies are important exclusion 
criteria for VBAC. 
 
VBAC following two or more previous scars has been a subject of contention.  Some studies 
have shown that the overall vaginal delivery rate is little different from that seen in women 
who have had one caesarean delivery.  Evidence suggests that they should not be treated 
differently. 
 
2.9. Management of Labour: 
 
Labour in patients of VBAC is high risk parturition.  The mother is threatened by uterine 
rupture and the baby by foetal distress.  Management of labour should start with careful 
history and careful review of previous medical and obstetric records.  Appropriate counseling 
should clarify the benefits and risks associated with VBAC.  More than 70% of women will 
opt for trial of labour if properly counseled and prepared mentally, emotionally and physically 
for VBAC. 
 
Analgesia using narcotics and epidurals is essential, usually a neglected part of 
management.  Nonetheless, Narcotics restrict mobility which is believed by some to fasten 
labour. Epidurals tend to increase the rate of CS, but if given past 5cm cervical dilatation 
avoids this risk. 
 
Oxytocin was once controversial in VBAC. But ACOG (47) has highlighted its use and proved 
that it is safe because the risk is small.  Uterine rupture is a devastating complication of 
VBAC leading to increased maternal and foetal morbidity and mortality.  It complicates 
approximately 1% of VBACs.  The use of continuous electronic foetal heart rate monitors 
  24  
 
has not been shown to improve maternal or foetal outcomes, but tends to increase the rate 
of CS. In VBAC. Data are pertinent to the sensitivity of cardiotocography (CTG) are 
unavailable.  One study showed that foetal distress occurs in 1.5% of VBACs (48), while other 
study showed the incidence as high as 3% (49). 
 
Frequent assessment of the general condition of the mpther is of paramount importance.  
Use of partograms to assess the progress of labour is an essential part of management.  
Intermittent auscultation of the foetal heart sounds and rate can serve well in the absence of 
a CTG.  The second stage of labour can be shortened by the use of outlet forceps, but some 
authorities believe that it causes high incidence of uterine rupture or scar dehiscence, and 
should be avoided in the absence of a definitive obstetric indication. 
 
2.10. Induction of Labour: 
 
In the absence of any contraindication to vaginal delivery, ripening of the cervix using 
prostaglandins can be accomplished (45).  Induction of labour by amniotomy or oxytocin can 
be undertaken in the presence of definite obstetric indications such as postdate pregnancy.  
It was once believed that a woman with previous scar should not be allowed to go beyond 
term, but studies have shown that she was no different from general obstetric population, 
and that maternal and perinatal outcomes are comparable. 
 
2.11. Complications of VBAC: 
Complete uterine rupture complicates less than 1% of labours in women attempting VBAC 
(50, 51).  It usually occurs following injudicious use of oxytocin or obstetric measures such as 
high forceps.  True complete uterine rupture is often sudden and associated with pain, blood 
loss and foetal morbidity.  It is most commonly seen in spontaneous or traumatic rupture of 
the unscarred uterus.  It also has been associated with classical uterine scars, often 
occurring without labour. 
 
On the other hand, uterine dehiscence also known as occult or incomplete uterine rupture is 
a partial separation of the uterine wall that is usually asymptomatic and rarely contributes to 
foetal or maternal morbidity.  This is often the type of separation seen in lower segment 
scars, and usually occurs during labour.  Often asymptomatic windows are incidentally noted 
at the time of repeat CS. There is little difference in the rate of uterine dehiscence between 
the scar types, approximately 1-2% for both.   
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Nevertheless, data are difficult to interpret.  Many studies failed to distinguish between 
rupture and dehiscence.  Several studies that examined the uterus after delivery revealed 
higher dehiscence rate than studies including only symptomatic cases.  The incidence 
ranges between 0.4-4 percent for both types.  However, there is large difference in 
morbidity.  Reviews of 10,000 VBACs showed that there were no maternal deaths (11).  Of the 
20 foetal deaths, 17 were from classical scars and three deaths from the lower segment 
ruptures, all occurring over twenty years in unmonitored labours.  These studies conclude 
that rupture of lower transverse scars rarely carries significant foetal morbidity.  Therefore, 
VBAC is recommended for patients with lower uterine segment scars (52).  Moreover, Ray et 
al showed no difference in the incidence of uterine rupture between vertical and transverse 
uterine lower incisions (53). 
 
In 1980, Golan et al studied 93 ruptures of the uterus.  61 occurred in intact uteri and 32 in 
scarred uteri (54).  All nine maternal deaths that occurred were in the non-scarred group 
compared to none in the VBAC group.  However, these studies took place in large medical 
centres staffed with in-house physicians and operating room personnel available to perform 
emergency CS at any time of the day.  Thus, although, the incidence of uterine rupture may 
be similar, the outcome may be different.  Because isolated complications at rural hospitals 
are not published, there may be an under-reporting bias that may mask outcomes 
associated with uterine rupture. 
 
In 1991, two reports raised serious concerns about safety of VBAC in the USA (55, 56).  A 
survey in five maternity centres identified 20 uterine ruptures.  The incidence of uterine 
rupture was 0.7% which was consistent with other studies.  Out of these ruptures, there were 
four perinatal deaths and two infants with long-term neurological impairment.  There was no 
maternal death, but perinatal mortality was worrisome.  Yet, Pitkins et al asserted that results 
of two uncontrolled studies cannot negate the value of several cohort studies indicating a low 
risk of complications with VBAC, but should not be managed in a cavalier or superficial 
manner (57). 
 
A prospective study compared 5022 women attempting VBAC with 2207 women delivered 
by elective CS (58).  The outcome in both groups was similar, although hospital stay, 
incidence of postpartum haemorrhage, fever, and postpartum blood transfusion was 
significantly higher in the CS group. 
 
Contrary to these studies,(59) a Canadian paper showed that the incidence of major 
complications in both groups was less than 1% in the elective CS group, and slightly more 
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than 1% in the VBAC group.  There were two foetal deaths due to uterine rupture, 
emphasising that VBAC is not risk-free. 
 
Ethically, when to offer, recommend, or perform a caesarean operation is a common 
challenge.  For the physician, elective repeat caesarean offers advantages, including 
convenience, time saving and sometimes increased compensation.  It is also convenient to 
the patient and the family.  The mode of delivery should be based on specific clinical 
circumstances and the patient’s choice after appropriate counseling, but what constitutes 
appropriate counseling remains a great challenge (60). 
 
Understandably, the threat of medico-legal lawsuits and malpractice claims tend to 
discourage many physicians who earnestly and enthusiastically want to avoid unnecessary 
abdominal deliveries.  Phelan et al suggested that it may be a high time to return to the old 
policy of “once a caesarean, always a caesarean” (61). 
 
Some authorities suggested a use of VBAC consent, but this would mean VBAC death, 
more caesareans and consequently major maternal complications.  A meticulous follow-up 
of a VBAC patient with prompt and rapid recourse to caesarean delivery is the best 
alternative.   A large study showed that there is no significant perinatal morbidity when 
abdominal delivery is performed within seventeen minutes of the onset of an ominous trace 
or a prolonged deceleration to 90 beats per minute on a CTG trace (62).  Such trace is a 
warning that uterine rupture is underway and necessitates an effective and immediate 
abdominal birth.  Unfortunately, this is not possible in most centres where there are no in-
house physicians and accessibility to emergency procedures is not easily at hand. 
 
Uterine rupture is usually managed by hysterectomy or repair with tubal ligation.  Yet, such 
management may have severe social impact in a woman who is interested in conserving her 
uterus; for example a primigravida, a woman desirous of one sex of the child or another and 
the high mortality among children in the tropics.  More importantly, medico-legal litigations 
often tend to tilt the balance in favour of conservatism.  This has led to the adoption of policy 
of conservative management of uterine rupture which has proved to be of value. 
 
Onyemeh et al studied 34 patients with uterine rupture who were managed conservatively.  
Findings indicated that 16 patients (47%) had one CS following uterine rupture, and one 
patient (2.9%) had three CSs, and 10 patients (29.4%) had two CSs (63).  In the repeat 
rupture group one patient had a rupture of lower uterine segment at 40 weeks gestation, one 
had a rupture of a cornual scar at 22 weeks, and two had rupture of upper segment scars, 
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one at 22 weeks, and the other at 36 weeks.  In the vaginal delivery group, exploration 
revealed intact uteri.  From this review, it may be inferred that many mothers with previous 
uterine ruptures managed conservatively, have the prospect for carrying pregnancy to a 
reasonable gestational age. 
 
The conservative approach to management of uterine rupture is based on attitudes of the 
society towards conservation of fertility, the size of families and infant mortality in many 
areas of the Third World.  Calculated risk can be minimised by proper education of the 
patient and her husband, by the maintenance of accurate records, early admission and 
intervention, and by adequate blood transfusion facilities. It seems, therefore, that the 
conservative approach to management of uterine rupture has a place in special 
circumstances, and might be a way out from the bottleneck of lawsuits. 
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Chapter Three: Aims, Objectives and Hypothesis 
 
3.1. Research Aim 
 
The overall aim of this study is assess the usefulness of the policy of vaginal birth after 
caesarean section in a Sudanese setting.  
 
3.2. Research Objectives 
 
The principal objectives were to evaluate the effectiveness and safety of trial of labour in 
patients with previous caesarean section; to determine the maternal and perinatal morbidity 
and mortality associated with the VBAC, and to evaluate maternal satisfaction following a 
successful VBAC. 
 
3.3. Hypothesis 
 
The null hypothesis (HO) is that VBAC is unsafe and all women with previous CS should be 
delivered by elective lower segment CS. The alternative hypothesis (HA) is that VBAC is a 
safe procedure with a high success rate and should be attempted in all women with previous 
caesarean section in the absence of a contraindication. 
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Chapter Four: Methods and Materials 
 
4.1. Settings: 
The study was carried out in three centres rendering maternal services in the Capital City of 
the Sudan.  Soba University Hospital was selected because it is the largest teaching and 
tertiary centre in the country.  It is well-staffed, equipped, and has specialised units such as 
maternal-foetal unit, the first of its kind to be established in the whole country.  Emergency 
procedures can be accomplished with ease and accessibility to neonatal services is at hand.  
At Soba University Hospital, about 760 deliveries were conducted during the period from 
November 1999 to May 2000, with a CS rate between 30% and 38%.  This high rate is a 
reflection of its tertiary nature.  It is a referral centre for most of the complicated cases 
throughout the capital in particular and the whole country at large. 
 
Omdurman Maternity Hospital, being the biggest maternity centre in the Sudan, was deemed 
a suitable setting for this work.  It has about 500 beds.  The average total number of 
deliveries conducted between November 1999 and May 2000 was about 4.800 deliveries, 
with CS rates between 20% and 25%.  Such turnover qualifies it for research.  It serves 
mainly Omdurman, the most populated area of the Capital.  Emergency procedures can be 
carried out without much difficulty.  Blood bank and neonatal services are also easily 
accessible. 
 
Alsaudi Maternity Hospital, on the other hand, being the only local government centre 
rendering fairly specialised maternity services in the Capital, was qualified for such a 
comparative study.  It has about 200 beds, and serves a substantial area of Northern and 
Western Omdurman.  Between November 1999 and May 2000, approximately 2160 
deliveries were conducted with CS rates between 5% and 10%. It has an adequate blood 
bank and fairly acceptable neonatal services.  It also forms one of the training centres for 
junior medical personnel, and obstetric and gynaecological registrars.  
Maternal and neonatal complications pertinent upon the trial of scar were comparatively 
analysed.  
 
4.2. Study Design 
 
This was a quantitative prospective design involving 101 pregnant women with a previous 
lower segment caesarean section (LSCS). The methodology applied in this study involves 
direct questioning using questionnaires, and partograms during labour in addition to clinical 
assessment of both the mother and the neonate.  Mothers attending antenatal clinics at 
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Soba University Hospital, Omdurman Maternity Hospital, and Al Saudi Maternity Hospital 
were enrolled into the study after obtaining a verbal consent.  Patients with no 
contraindications to vaginal delivery were counseled and made aware of pros and cons of 
vaginal delivery after previous caesarean section.   
 
Women were allowed to go into spontaneous labour.  Those carrying their pregnancies 
beyond term (> 42 weeks), were excluded and delivered by elective CS.  In the labour ward, 
blood pressure, maternal pulse and foetal heart rate were regularly recorded on a 
partogram.  Vaginal examination was done at two to four-hourly intervals and recorded.  If 
there is no significant change in cervical dilatation, an amniotomy was done.  If still no good 
uterine contractions and progressive dilatation of the cervix, oxytocin was given.  Those not 
responding to amniotomy and/or oxytocin were delivered by CS. 
 
Maternal tachycardia, hypotension, lower abdominal pain or tenderness, vaginal bleeding, 
and foetal tachycardia or bradychardia were considered signs of impending rupture of the 
uterus indicating an emergency abdominal delivery. 
 
Following a successful trial of labour, the maternal general condition was assessed, 
including pulse rate and blood pressure.  A significant blood loss (roughly more than 500 
mls), prompted vaginal examination to exclude local causes in the lower genital tract, and to 
assess the integrity of the scar digitally.  The patients were then asked to express their 
satisfaction or dissatisfaction with the VBAC. 
 
 
4.3. Inclusion and Exclusion Criteria: 
  
Women who have had CS in a previous pregnancy and currently carrying a singleton term 
pregnancy with vertex presentation were enrolled into the study. The previous operation 
must have been done for a non-repetitive or non-recurrent cause; the uterine incision must 
have been a lower transverse incision; estimated foetal weight not exceeding 4000g; and the 
pelvis must be clinically adequate. Although not very sensitive, clinical pelvimetry was 
included because it roughly gives a clue of pelvic morphology which might influence the 
outcome of labour.  It is also easy to perform, time saving and less demanding on the patient 
apart from discomfort caused by vaginal examination.  Radiological pelvimetry was not 
adopted, because it has low positive predictive value, not cost effective and only tends to 
increase the rate of CS (15). Women presenting in preterm labour, classical uterine incision, 
multiple pregnancy and breech presentation or pregnancy beyond term were excluded. 
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4.4. Ethical Considerations: 
 
Verbal ethical approval was granted prior to data collection. Mothers attending antenatal 
clinics in the three hospitals, and who have history of previous LSCS were counseled. After 
acceptance and expression of willingness to try labour, an informed consent was also 
obtained from each participant. 
 
4.5. Data Collection: 
 
A meticulous past and present medical, obstetric and family history was taken and recorded 
on questionnaire. Indications for previous CS were also recorded. Date and time of 
admission, condition of membranes and uterine contractions and cervical dilatation were 
regularly recorded on a partogram. Maternal pulse, blood pressure, foetal heart rate and 
decent of foetal head through the maternal pelvis were other important data collected. Mode 
of delivery and the condition of both mother and the baby were in addition to maternal 
satisfaction were also recorded.  
 
4.7. Quality Assurance: 
 
To ensure accuracy of entries, data were double-checked prior to analysis. Completed 
questionnaires and partograms were kept by the investigator in a secure place. This was 
necessary for ensuring inaccessibility of the materials by unauthorised individuals. Personal 
information was not included to avoid breach of confidentiality. 
 
4.6. Data Analysis: 
 
The null hypothesis (HO) that VBAC was unsafe and all women with previous CS must be 
delivered by elective LSCS was tested against the alternative hypothesis (HA) that VBAC is 
safe and should be offered to all women contemplating trial of scar provided that there are 
no contraindications. Data were analysed using Statistical Package for the Social Sciences 
(SSPS) computer software. The success and failure rates were statistically compared 
between the three centres. 
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Chapter Five: Results 
 
5.1. Soba University Hospital: 
 
Table 5.1.1 shows the age distribution of the studied population.  Most of the patients were 
in the age group 20-24, 25-29 and 30-34 years, (26.1%) for each age group.  Those 
between 15-19 years were only 2 (8.7%) while those more than 35 years of age were 3 
(13%). 
 
 Table 5.1.1: Distribution of Studied Population According to Age:  
Age (in Years) No. of patients % 
15-19 2 8.7 
20 – 24 6 26.1 
25 – 29 6 26.1 
30 – 34 6 26.1 
> 35 3 13 
Total 23 100% 
 
Table 5.1.2 bellow shows that most of studied population was housewives (87.0%). 
 
 Table 5.1.2: Distribution of Studied Population According to Occupation 
Occupation No. of patients % 
Housewife 20 87.0% 
Employee 2 8.7% 
Labourer 0 0.0% 
Not mentioned 1 4.3% 
Total 23 100% 
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Table 5.1.3 shows that 26.1% were married to employees, 31.7% to businessmen, 13% to 
labourers, and 26.1% to those with other occupations.  In 13% the husband’s occupation 
was not indicated. 
 
 Table 5.1.3: Distribution of Studied Population According to Husband’s Occupation 
Husband’s occupation No. of Patients % 
Employee 6 26.1% 
Businessman 5 21.7% 
Labourer  3 13.0% 
Others 6 26.1% 
Not mentioned 3 13.0% 
Total 23 100% 
 
 
Table 5.1.4 shows that 60.9% of the studied population were primiparae while 39.1% were 
multiparous patients. 
 
Table 5.1.4: Distribution of Studied Population According to Parity 
Parity No. of patients % 
I 14 60.9 
II 2 8.7 
III 3 13.0 
IV 2 8.7 
V 1 4.3 
VI 1 4.3 
Total 23 100% 
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Table 5.1.5 shows the indications of primary CS. 34.8% had their first abdominal delivery 
because of foetal distress followed by failure of progress in 17.4%.  The third most frequent 
indications for primary caesarean were pre-eclampsia and eclampsia, breech presentation 
and major degree placenta praevia with each accounting for 13% of cases.  The least was 
face presentation with mentoposterior position which accounted for only 8.7% of the studied 
population. 
 
Table 5.1.5: Distribution of Studied Population According to the Indication of Primary 
CS. 
Indication of primary CS No. of patients % 
Fetal distress 8 34.8 
Failure of progress 4 17.4 
PIH and eclampsia  3 13.0 
Transverse lie - - 
Breech presentation  3 13.0 
Post-term pregnancy  - - 
APH (placenta praevia) 3 13.0 
Brow presentation - - 
Cord prolapse - - 
Unknown - - 
Not mentioned - - 
Face presentation  2 8.7 
Contracted pelvis  - - 
Twins - - 
Senior primigravida - - 
Total  23 100% 
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Table 5.1.6 shows the Bishop’s score at the time of admission.  39.1% of patients presented 
with score of 4-6, 30.4% with score of 0-3, and 17.4% had a score of 10-13 and 13.0% had a 
score of 7-9. 
 
Table 5.1.6: Distribution of Studied Population According to Bishop’s Score at the 
Start of Labour 
Bishop’s score No. of patients % 
0 – 3 7 30.4 
4 – 6 9 39.1 
7 – 9 3 13.0 
10 – 13 4 17.4 
Total 23 100% 
 
 
Table 5.1.7 shows that most of the patients (73.9%) remained in the first stage of labour for 
4-8 hours, and 18 patients (78.3%) had the second stage between ½ an hour to one hour, 
while five more patients had their first stage lasting for nine to twelve hours.  However, one 
patient had her first stage lasting for 13 hours and the second stage lasting for more than 
two and half hours; yet, she later achieved a smooth vaginal delivery.  In 5 patients (31.7%) 
the duration of the second stage was not indicated, and this group constitutes those who did 
not achieve vaginal delivery. 
 
 Table 5.1.7: Distribution of Studied Population According to Duration of Labour 
First stage Second stage 
Duration (HRS) No. of 
patients 
% Duration (HRS) No. of 
patients 
% 
< 4 – 8 17 73.9 < ½ - 1 18 78.3 
9 – 12 5 21.7 1 ½ - 2 - - 
> 13 1 4.3 > 2 ½ 4 4.3 
Total 23 100% Total 19 100% 
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Table 5.1.8 explains that 78.3% of patients achieved spontaneous vaginal delivery, 8.7% 
had their labours augmented and other 8.7% had assisted forceps deliveries.  However, 
three patients (13.0%) failed the trial of labour and were delivered by emergency LSCS. 
 
 Table 5.1.8: Distribution of Studied Population According to Mode of Delivery 
Age (in Years) No. of patients % 
SVD 16 78.3 
Augmented V.D. 2 8.7 
Assisted forceps V. D.   2 8.7 
Ventouse V. D - - 
Emergency CS 3 13.0 
Total 23 100 
 
Table 5.1.9 shows that 47.8% of patients left the hospital within the first day, 4.3% within the 
next 72 hours, 17.4% stayed for at least 7 days.  However, it was not shown how long the 
other 30.4% have stayed in the hospital. 
 
 Table 5.1.9: Distribution of Studied Population According to Duration of Confinement 
 
Duration of confinement No. of patient % 
First day 11 47.8 
3 days 1 4.3 
7 days 4 17.4 
7/8 days - - 
Not mentioned 7 30.4 
Total 23 100% 
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Table 5.1.10 shows that 91.3% of the newborns had Apgar scores between 6 and 10 at 5 
minutes, 4.3% had scores between 0-5, and 4.3% had no records of their Apgar scores. 
 
 Table 5.1.10: Distribution of Neonates According to Apgar score at 5 Minutes 
 
Apgar score Neonates % 
0 – 5 1 4.3 
6 – 10 21 91.3 
Not mentioned 1 4.3 
Total 23 100% 
 
5.2. Omdurman Maternity Hospital  
 
Table 5.2.1 shows that 31.5% of the studied population were distributed to the age group 25-
29 years, 7.4% in the age group 15-19 years and 11.1% were more than 35 years. 
Table 5.2.1: Distribution of Studied Population According to Age  
Age in Years No. of Patient % 
15 – 19 4 7.4 
20 – 24 12 22.2 
25 – 29 17 31.5 
30 – 34 15 27.8 
> 35 6 11.1 
Total 54 100% 
 
Table 5.2.2 shows that 85.2% were housewives, 3.7% employees and 11.1% had no known 
occupations. 
Table 5.3.2: Distribution of Studied Population According to Occupation 
Occupation No. of Patient % 
House wife 46 85.2 
Employee 2 3.7 
Labourer - - 
Not mentioned  6 11.1 
Total 54 100% 
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Table 5.2.3 shows that 20.4% were married to employees, 9.3% to businessmen, 9.3% to 
labourers and 38.9% were married to husbands with other occupations.  However, in 12 
(22.2%) patients, the occupations of their husbands were not indicated. 
Table 5.2.3: Distribution of Studied Population According to Husband’s Occupation 
Husband’s occupation No. of Patient % 
Employee 11 20.4 
Business man 5 9.3 
Labourer  5 9.3 
Others 21 38.9 
Not mentioned  12 22.2 
Total 54 100% 
 
Table 5.2.4 shows that most of the patients 45.3% were primiparae and the rest were 
multiparous patients. 
Table 5.2.4: Distribution of Studied Population According to Parity 
Parity No. of Patient % 
I 24 45.3 
II 13 24.5 
III 5 9.4 
IV 8 15.1 
V 2 3.8 
VI 1 1.9 
Total 54 100% 
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Table 5.2.5 shows that the most frequent indications for primary CS were foetal distress and 
failure of progress in labour.  Hypertensive disorders were the next common indication 
(9.3%). Seven patients (13%) did not know as to why they were delivered by CS. 
Table 5.2.5: Distribution of Studied Population According to the Indication of CS 
Indication of primary CS No. of Patient % 
Fetal distress 7 13.0 
Failure of progress 7 13.0 
PIH and eclampsia  5 9.3 
Transverse lie 4 7.4 
Breech presentation  7 13.0 
Post-term pregnancy  2 3.7 
APH (placenta praevia) 4 7.4 
Brow presentation 1 1.9 
Cord prolapse - - 
Unknown 7 13.0 
Not mentioned 5 9.3 
Face presentation  - - 
Contracted pelvis  3 5.6 
Twins 1 1.9 
Senior primigravida 1 1.9 
Total  54 100% 
Table 5.2.6 below, shows that 48.1% of patients presented with Bishop’s scores between 7 
and 9, 25.9% with scores between 10-13%, while only 1.9% presented with a score of 0-3. 
 
Table 5.2.6: Distribution of Studied Population According to Bishop’s Score at the 
Time of Admission 
Bishop’s score No % 
0 – 3 1 1.9 
4 – 6 8 14.8 
7 – 9 26 48.1 
10 – 13 14 25.9 
Not mentioned 5 9.3 
Total 54 100% 
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Table 5.2.7 below, shows that most of the patients (91.1%) had the first stage of labour 
between four and eight hours, and 91.4% had the second stage lasting for less than 30 
minutes to one hour.  However one patient laboured for 36 hours.  In 9 patients the duration 
of the first stage was not identified.  Likewise the second stage was not mentioned in other 
19 patients. 
Table 5.2.7: Distribution of Studied Population According to Duration of Labour 
First stage Second stage 
Duration (HRS) No. of 
patients 
% Duration (HRS) No. of 
patients 
% 
< 4 – 8 41 91.1 < ½ - 1 32 91.4 
9 – 12 1 2.2 1 ½ - 2 2 5.7 
> 13 3 6.7 > 2 ½ 1 2.9 
Total 45 100% Total 35 100% 
 
* In 9 patients duration of first stage was not mentioned. 
* In 19 patients duration of second stage was not mentions. 
 
Table 5.2.8 below shows that 63% achieved spontaneous vaginal delivery, 16.7% were 
augmented, and 5.6% for each of the forceps and ventouse assisted vaginal deliveries.  5 
patients (9.3%) could not make it well in labour and were delivered by CS. 
 
 Table 5.2.8: Distribution of Studied Population According to Mode of Delivery 
Mode of delivery No % 
SVD 34 63.0 
Augmented V. D. 9 16.7 
Ventouse V. D. 3 5.6 
Emergency CS 5 9.3 
Forceps V. D. 3 5.6 
Total 54 100% 
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Table 5.2.9 indicates that most of the patients, 24.1% were discharged in the first 
postpartum day and 5.6% stayed for up to seven days.  The duration of confinement was not 
mentioned in 34 (63%) patients.   
 
Table 5.2.9: Distribution of Studied Population According to Duration of Confinement 
 
Duration of confinement No. 100% 
First day 13 24.1 
2 – 3 days 4 7.4 
4 – 7 days 3 5.6 
> 8 days - - 
Not mentioned 34 63.0 
Total 54 100% 
 
In Table (20), 33 neonates (61.1%) had Apgar scores between 6 and 10 at 5 minutes while 
one neonate (1.9%) had an Apgar score <5 at 5 minutes.  In 20 neonates (37%) the Apgar 
scores were not mentioned. 
 
Table 5.2.10: Distribution of Neonates According to Apgar score at  
5 Minutes 
Apgar score No. 100% 
0 – 5 1 1.9 
6 – 10 33 61.1 
Not mentioned 20 37.0 
Total 54 100% 
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5.3. Al Saudi Maternity Hospital  
Table 5.3.1 below shows that most of studied population was in the age groups 25-29 years 
and 30-34 years, with a frequency of 25% for each.  The younger age groups (15-19) 
accounted for only 12.5% and the more than 35 years age group were only 4 (16.7%). 
Table 5.3.1: Distribution of Studied Population According to Age  
Age in Years No. of Patient % 
15 – 19 3 12.5 
20 – 24 5 20.8 
25 – 29 6 25.0 
30 – 34 6 25.0 
> 35 4 16.7 
Total 24 100% 
 
Table 5.3.2 shows that 83.3% were housewives and 12.5% were employees. One patient 
(4.2%) did not have any known job. 
Table 5.3.2: Distribution of Studied Population According to Occupation 
Occupation No. of Patient % 
Housewife 20 43.3 
Employee 3 12.5 
Labourer - - 
Not mentioned  1 4.2 
Total 24 100% 
Table 5.3.3 shows that 37.5% of patients were married to employees, 12.5% married to 
businessmen, one patient (4.2%) to a labourer and  16.7% (4 patients) to husbands with no 
known jobs.  29.2% were married to husbands with other different occupations. 
Table 5.3.3: Distribution of Studied Population According to Husband’s Occupation 
Husband’s occupation No. of Patient % 
Employee 9 37.5 
Businessman 3 12.5 
Labourer  1 4.2 
Others 7 29.2 
Not mentioned  4 16.7 
Total 24 100% 
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Table 5.3.4 shows that 33.3% were para I while the rest were multiparae. 
Table 5.3.4: Distribution of Studied Population According to Parity 
Parity No. of Patient % 
I 8 33.3 
II 4 16.2 
III 5 20.8 
IV 2 8.3 
V 1 4.2 
VI 3 12.5 
VII 1 4.2 
Total 24 100% 
Table 5.3.5 shows that the most frequent indication for primary abdominal delivery was fetal 
distress (25%) followed by failure of progress and hypertensive disorders; 16.7% for each.  
Breech presentation, antepartum haemorrhage due to placenta praevia, and contracted 
pelvis were the next common indications incriminated, with 8.3% for each. 
Table 5.3.5: Distribution of Studied Population According to the Indication for CS 
Indication for primary CS No. of Patient % 
Fetal distress 6 25.0 
Failure of progress 4 16.7 
PIH and eclampsia  4 16.7 
Transverse lie 1 4.2 
Breech presentation  2 8.3 
Post-term pregnancy  - - 
APH (placenta praevia) 2 8.3 
Brow presentation - - 
Cord prolapse 1 4.2 
Unknown - - 
Not mentioned 1 4.2 
Face presentation  1 4.2 
Contracted pelvis  2 8.3 
Twins - - 
Senior primigravida - - 
Total  24 100% 
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Table 5.3.6 indicates that 37.5% of patients were admitted with Bishop’s scores between 7-
9, 25% with scores of 0-3, 25% with scores of 10-13, and scores of 4-6 were recorded in 
12.5% of patients. 
 
Table 5.3.6: Distribution of Studied Population According to Bishop’s Score at the 
Time of Admission 
Bishop’s score No % 
0 – 3 6 25.0 
4 – 6 3 12.5 
7 – 9 9 37.5 
10 – 13 6 25.0 
Not mentioned - - 
Total 24 100% 
 
Table 5.3.7 shows that 66.7% of patients had the first stage of labour lasting for four to eight 
hours, and two patients 8.3% stayed in the first stage for nine to twelve hours. In six patients 
the duration of the first stage was not mentioned (25%). 54.2% (13 patients) completed their 
second stage within 30 minutes to one hour while 4.2% had their second stage of labour 
lasting for 1 ½ to 2 hours.  The duration of the second stage was not mentioned in 10 
patients (41.7%). 
Table 5.3.7: Distribution of Studied Population According to Duration of Labour 
First stage Second stage 
Duration 
(HRS) 
No. of patients % Duration (HRS) No. of 
patients 
% 
< 4 – 8  16 66.7 < ½ - 1 13 54.2 
9 – 12 2 8.3 1 ½ - 2 1 4.2 
> 13  - - > 2 ½ - - 
Total  18 75.0% Total 14 58.4
% 
* In 6 patients the duration of first stage was not indicated while the duration of second stage 
was not mentioned in 10 patients. 
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Table 5.3.8 indicates that 50% (12) of patients achieved spontaneous vaginal delivery.  3 
patients (12.5%) were augmented with oxytocin while 2 patients (8.3%) required assistance 
with forceps.  7 patients failed the trial of labour (29.2%) and were delivered by emergency 
lower segment CS. 
Table 5.3.8: Distribution of Studied Population According to Mode of Delivery 
Mode of delivery No % 
SVD 12 50.0 
Augmented V. D. 3 12.5 
Assisted forceps V. D. 2 8.3 
Assisted ventouse V. D. - - 
. Emergency C/S 7 29.2 
Total 24 100% 
 
Table 5.3.9 shows that 16 patients (66.7%) were discharged within the first postpartum day, 
4.2% in two to three days and 29.2% (7 patients) within seven days.  
Table 5.3.9: Distribution of Studied Population According to Duration of Confinement 
Duration of confinement No. % 
First day 16 66.7 
2 – 3 days 1 4.2 
4 – 7 days 7 29.2 
> 8 days - - 
Not mentioned - - 
Total 24 100 
 
 
Table 10 shows that 19 neonates (79.2%) had Apgar scores between 6 and 10 at 5 minutes 
while 3 patients (12.5%) had scores from 0 - 5 at 5 minutes.  In 2 patients (8.3%) the scores 
were not recorded. 
 
Table 10: Distribution of Studied Population According to Apgar Scores at 5 Minutes 
Apgar score No. % 
0 – 5 3 12.5 
6 – 10 19 79.2 
Not mentioned 2 8.3 
Total 24 100% 
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5.4. Relationship between Variables: 
 
Table 5.4.1 shows that age factor was not a significant factor leading to failure of trial of 
labour in a patient with previous CS (P=0.248) 
 
Table 5.4.1:  Relation of Failed Trial to Age 
Age  
Indication  
15-19 20-24 25-29 30-34 > 35 Total 
Fetal distress 1 1 - - - 2 
13.3% 
Failure of P 0 3 6 2 1 12 
80% 
Cord prolapse  0 0 0 1 0 1 
6.7 
Total 1 4 6 3 1 15 
100% 
 
X2 = 10.2, Degree of freedom = 8, P - Value = 0.248 
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Table 5.4.2 shows that parity did not significantly affect the incidence of failure of trial of 
labour in a patient who has a previous CS, although most of the failures 14/15 (93.3%) were 
in the para one group compared to only one failure (6.7%) in the multiparous patients 
(P=0.72). 
Table 5.4.2: Relation of Failed Trial of Labour to Parity 
Parity 
Indication 
I II Total 
Fetal distress 2 - 2 
13.3% 
Failure of progress. 11 1 12 
80% 
Cord prolapse 1 0 1 
6.7% 
Total 14 1 15 
100% 
X2 = 0.54, Degree of freedom = 2,  P. value = 0.76 
 
Table 5.4.3 shows that primary indication of previous CS did not significantly affect the 
failure of trial of labour in the subsequent pregnancy (X2 = 9.5, P = 0.30).  
Table 5.4.3: Relation of Failed Trial to Indication of Primary Caesarean Section 
Previous indication 
Current indication 
Fetal 
distress 
Failure of 
progress 
PIH + 
Eclampsia 
Post-term 
Pregnancy
Contracte
d pelvis 
Total 
Fetal distress 1 0 1 0 0 2 
123.3% 
Failure of progress 2 5 3 1 1 12 
80% 
Cord prolapse 0 1 0 0 0 1 
6.7% 
Total 3 6 4 1 1 15 
100% 
X2 = 9.5 Degree of freedom = 8  P. value = 0.30 
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Table 5.4.4 shows that Bishop’s score was not a significant variable in deciding failure of trial 
of labour (P=0.67). 
Table 5.4.4: Relation of Failed Trial to Bishop’s Score 
Bishop’s score 
Indication 
0 – 3 4 – 6 7 – 9 Total 
Fetal distress 2 0 0 2 
13.3% 
Failure of P. 5 3 4 12 
80% 
Cord prolapse 1 0 0 1 
6.7% 
Total 8 3 4 15 
100% 
X2 = 2.35, Degree of freedom = 4,P. value = 0.76 
 
In table 5.4.5 likewise, the duration of the first stage of labour did not influence the outcome 
of labour to a significant statistical value (P = 0.66). 
 
Table 5.4.5:  Relation of the Duration of the First Stage to Failure of Trial 
1st stage (HRS) 
indication of CS 
< 4 – 8 9 – 12 Total 
Fetal distress 2 0 2 
13.3% 
Failure of progress 10 2 12 
80% 
Cord prolapse 0 1 1 
6.6% 
Total 12 3 15 
100% 
X2 = 0.83, Degree of freedom = 2, P. value = 0.66 
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5.5. Combined Data from the Three Hospitals 
Figure 5.5.1 below shows that 28.7% (29) of women had age range between 25 and 29 
years. While those aged 35 years and above accounted for 21.9(13), teenage mothers made 
up 8.9 %( 9) of the study population. 
 
Figure 5.5.1: Distribution of Studied Population According to Age   
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Figure 5.5.2 below illustrates that over 85.1% (86) of women were housewives. 6.9% (7) of 
them were employed while 7.9% (8) had no known job. 
Figure 5.5.2: Distribution of Studied Population according to Occupation 
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In figure 5.5.3, 48.5% (39) of women in the sample were married to public sector employees 
or businessmen. 17.8% (18) did know their partners jobs.  
Figure 5.5.3: Distribution of Studied Population according To Husband’s Occupation 
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Figure 5.5.4 shows that 46 (45.5%) mothers had had one baby previously. Only six mothers 
(5.8%) had more than 5 children 
Figure 5.5.4: Distribution of Studied Population According To Parity: 
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Figure 5.5. 5 below demonstrates that the indication for previous CS was foetal distress 
(20.8%), Eclampsia and breech presentation accounted for 11.9% each, CPD 5%, other 
malpresentations 15.9% one mother did not known why she had CS. 14.9% of caesarean 
deliveries were attributed to failure of progress in labour. 
Figure 5.5.5: Distribution of Population According to the Indication for Caesarean 
Section 
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In figure 5.5.6, 57.6% (28) mothers had a Bishop’s score of 7-9 at their initial assessment in 
labour. While 5 mothers (5%) had scores ranging from 10 – 13, 14(13.9%) had scores of 0 -
3 at the time of admission. 
Figure 5.5.6: Distribution of Studied Population according To Bishop’s Score  
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In figure 5.5.7, duration of the first Stage was not mentioned in 15 Patients whereas; the 
duration of the Second Stage was not specified in 13 Patients: 
 
Figure 5.5.7: Distribution of studied population According To Duration of labour:  
 
A: First Stage  
 
 
B: Second Stage: 
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Figure 5.5.8 shows that >61.3% (62) of mothers had spontaneous delivery following trail of 
labour, 14.8% needed augmentation, assisted instrumental delivery 8.7% and emergency 
lower segment caesarean (LSCS) section 14.8%. 
Figure 5.5.8: Distribution of Studied Population According to Mode of Delivery 
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Figure 5.5.9 demonstrates that majority of mothers 39.6% (40) stayed for one day or less, 
while one mother (0.9%) remained in the hospital for more than 8 days following delivery. 
 
Figure 5.5.9: Distribution of Studied Population According to Duration of Confinement  
: 
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Figure 5.5.10 shows that 73(72%) of the neonates had Apgar scores ranging from 6 – 10 
and five babies scores of five or less. Scores for 23 babies (22.8%), however, were not 
recorded. 
 
Table 5.5.10: Distribution of the Neonates according to Apgar Scores 
at5Minutes 
 
5
73
23
Distribution of the Neonates According to 
Apgar Score at 5 min.
0 –5 
6 – 10
Not mentioned 
  59  
 
Chapter Six: Discussion 
 
Vaginal Birth after caesarean Section (VBAC) has been recently adopted widely in response 
to the worldwide demand for natural birth. However, it is not without risk, and its small risk of 
scar dehiscence (less than 1%) may be devastating. This has prompted some authorities to 
call for the old adage “Once a caesarean always a caesarean (58).” We studied 101 women 
with previous caesarean section attending antenatal clinics at Soba University Hospital, 
Omdurman Maternity Hospital and AL Saudi Maternity Hospital. 
 
The age range of most of the studied population was between 25 – 29 years (28.07%) and 
30 – 34 years    (26.7%); whereas those between 15 – 19 years were only 8.9%, those more 
than 35 years were 21.9%. Most of the patients were primiparae (45.5%) whereas the rest 
(55%) were distributed between parities of 2 – 7.  Most cases were housewives (85. %). On 
the other hand, 52.5% of the husbands had no well – defined occupations which reflect the 
socioeconomic background of most of the studied population. 
 
Of the 15 indications which prompted the recourse to the primary caesarean section, foetal 
distress, failure of progress in labour, hypertensive disorders and breech were the most 
frequently ranking indications (20.8% - 14.9% - 11.9% and 11.9% respectively). 
Of the total number of the studied population, the success rate of VBAC was 85.1% 
(86/101). This is comparable with rates recorded in other countries. Flamm et al (2) in a 
multicentre study in 1990 found a success rate of 89% of patients who opted for VBAC. The 
ACOG (45) comparatively reported success rates between 60 % to over 80 %.  
Another study (47) showed success rates up to 67% with newborns weighing more than 
4000g. Our failure rate was only 14.9 %, a figure again comparable to that reported by most 
publications. Of these, eleven cases (80%) were due to failure of progress in labour, two 
cases (13.3 %) due to foetal distress, and only one patient failed (6.7 %) due to cord 
prolapse. Of the 15 patients who were primarily sectioned for failure of progress, 7 patients 
(47 %) achieved successful VBAC, a figure almost consistent with other studies. One study 
(48) reported that 50 % of women delivered by caesarean section for failure of progress or 
cephalopelvic disproportion will achieve vaginal delivery. 
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In our study, there were no cases of uterine rupture or dehiscence. Although the sample size 
was relatively small, the safety of VBAC in a Sudanese setting with optimal obstetric 
services cannot be denied. Maternal morbidity was almost negligible. Two of those who 
achieved successful VBAC developed postpartum haemorrhage (2.3 %), a figure far less 
than the incidence of 5 % in the general obstetric population. Only one patient required 
blood transfusion.  
 
Perinatal mortality was not reported. Neonates scoring Apgar scores between zero and five 
at five minutes constituted only five percent, whereas 72 % recorded scores of 6-10 at 5 
minutes. In 22.8% Apgar scores were not reported, indicating a poor reporting system in our 
settings. However, one infant was admitted to neonatal intensive care unit (NICU) because 
of severe intrauterine growth restriction (IUGR 0.98kg), and was discharged 8 weeks later 
with a 2-kg body weight. 
 
Comparing the three centres, the successful VBAC rate at Soba University Hospital was 87 
% (20 out of 23 cases), and there was 13 % failure rate. These figures are consistent with 
the data in the literature. Of the 20 patients who achieved VBAC, only one patient (5 %) 
developed postpartum haemorrhage following retained placenta which was manually 
removed under general anaesthesia, and required blood transfusion. There was no 
significant perinatal morbidity apart from one neonate admitted to nursery due to severe 
IUGR. No maternal febrile illness was reported. Although there were no records of maternal 
confinement following VBAC in seven cases (30.4 %), most patients (52.1 %) left the 
hospital between the first and the third postnatal day. However, one patient had to stay in the 
hospital for more than a week following postpartum haemorrhage. The three patients (13 %)  
who failed due to the non – progress of labour, and consequently, underwent emergency 
caesarean section, were discharged 7 days later. 95% of those who  achieved vaginal 
delivery were satisfied  with VBAC , and only one patient (5%) was unhappy with the 
unpleasant experience of attempting vaginal birth. 
 
On the other hand, the success rate at Omdurman Maternity Hospital was 90.7% (49 out of 
54 cases), and the failure rate was 9.3%. Among those who were successful in VBAC, only 
one mother developed postpartum haemorrhage (2%) due to uterine atony which responded 
well to oxytocics and she did not require any blood transfusion. No maternal febrile illness 
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was reported and most of the patients (63%) were not shown as to when they were 
discharged home. 31.5% left the hospital between the first and the third postnatal day, and 
5.6% of patients were discharged a week later following caesarean delivery. Babies with 
Apgar scores between zero and five at five minutes constituted only 1.9%. There were no 
admissions to neonatal intensive care unit (NICU). 
 
At AL Saudi Maternity Hospital, the successful vaginal delivery rate was 70.8% following 
VBAC with a failure rate of 29.2%. There was no significant maternal morbidity of any kind 
reported. 70.9% of the patients were discharged on the first to third postnatal day. The rest, 
29.1% left the hospital after seven days following abdominal delivery. The percentage of 
babies with low Apgar scores at five minutes was 12.5 %, and none of the neonates was 
admitted to the NICU. 
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Chapter Seven: Conclusions and Recommendations 
 
7.1. CONCLUSIONS 
 
? The overall success rate for Vaginal Birth after caesarean Section (VBAC) was 
85.1%. This is distributed among the three centers as follows: SUH 87%, OMH 90.7% 
and AMH 70.8%. 
? The overall failure rate was 14.9% with SUH reporting a failure rate of 13%, OMH 
9.3% and 29.2% for AMH. 
? VBAC is safe in a Sudanese setting provided that there is no contraindication to 
vaginal delivery, and an obstetric centre with optimal services is all that is needed. 
? Although there were significant differences in failure and success rates among the 
three centres, this does not reflect difference in standards of obstetric care in each of 
these centres; rather, it reflects differences in attitude. 
? Previous successful VBAC is a good predictor of the outcome of the subsequent 
VBAC. This is reflected by the fact that among 15 failures, 14 patients were undergoing 
their first trial compared to only one failure in the group with previous successful VBACs.   
?    VBAC does not always require sophisticated machinery for monitoring, and only 
vigilance and meticulous close follow up with immediate recourse to caesarean delivery 
on finding of an ominous sign may suffice. 
? Age and Bishop’s score have no any significant role in predicting the course of labour 
after a previous abdominal delivery.  
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7.2. Recommendations 
 
? All patients contemplating VBAC should be counseled properly, and risks and benefits 
made clear before embarking on VBAC. 
? Careful review, evaluation and documentation of previous obstetric records and the 
current pregnancy is mandatory.  
? VBAC is safe and should be offered to all women with no contraindication to vaginal 
delivery. 
? All obstetric units with optimal services and qualified staff, who are capable of dealing 
with obstetric emergencies, can qualify for management of a VBAC patient. 
? Trial of labour in patients with two or more previous caesarean sections may be 
considered, and future studies should concentrate on this issue. 
? It is a high time to cope with the recent advances in obstetrics. Our units should work 
hard to update their services.  This will at least create confidence in doctors managing a 
VBAC patient. 
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ANNEX: I 
 
Vaginal Birth after Caesarean Section (VBAC) 
A Multicentre Prospective Study Comparing Success versus Failure 
 
Serial No. ……………… Hospital: …………………. Date: …………….. 
1. a. Name ………………………… b. Age ………………………………. 
c. Residence …………………… d. Occupation ……………………….. 
2. Husband’s Occupation ………………………………………………... 
3. parity …………………………………………………………………….. 
4. LMP …………………………. EDD ………………… GA …………… 
5. Indication of the previous caesarean section …………………………... 
…………………………………………………………………………… 
a. Elective                               b. Emergency 
6. Time of admission ………………………………………………………. 
7. Bishop’s Score at the time of admission. 
a. 0-3  b. 4-6  c.  7-9   d. 10-13 
Bishop’s Score: 
Points 0 1 2 3 Total  
Consistency Thick Medium Soft Thin  
Position Posterior Central Anterior   
Dilatation of Cx Closed 1-2 3-4 5-6  
Effacement Long 40-50% 60-70% >80%  
Station -3 -2, -1 0 +1, +2  
8. Membranes: 
One. ARM …………………… b. Time of ARM ……………………….. 
Two. Spontaneous rupture of membranes ………………………………. 
Time …………………………………………………………………… 
9. Liquor Amnii 
a. Clear    b. stained with fresh meconium 
c. stained with old meconium    d.  stained with blood 
10. Duration of labour (Hrs): 
1.1st stage of labour ……………………………………………………. 
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2.2nd stage of labour ……………………………………………………. 
11. Successful trail of labour: 
a. Assisted    b.  SVD 
12. If assisted vaginal delivery: 
One. Accelerated. Time of start of Acceleration …………………….. 
Two. Instrumental delivery. 
- Obstetric forceps. 
- Vacuum extractor. (ventuse) 
A. Elective 
B. Emergency. Indication ……………………………………. 
13. Failed Trial of scar: 
One. Failure of progress. 
Two. Impending rupture of the uterus. 
- Fetal Tachycardia. 
- Lower abdominal pain 
- Vaginal bleeding. 
c.  Fetal distress.   d. others 
specify …………………………… 
14. Operative delivery: 
Indication ………………………………………………………….. 
15. Abdominal Scar: 
- Pfnnanstiel  
- Midline subumbillical Incision. 
16. Post-partum Complications: 
One. post – partum haemorrhage 
Two. non – haemorrhagic post – partum collapse 
specify ………………………… 
Three. Febrile illness  
Specify ………………………… 
17. Duration of confinement (days) ……………………………………. 
18. Outcome: 
A/W, FSB, Neonatal Death. 
a. sex ………… b. Weight (Kg) ………… c. Apgar score ………… 
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19. Is the neonate admitted to neonatal intensive care unit? 
a.  Yes   b.  No. 
If Yes, Why? ………………….       Duration ……………………. 
20. Maternal satisfaction: 
a. Yes                      b. No 
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ANNEX: II 
 
PARTOGRAM 
Date of admission ……………………….. Time ………………………….. 
Examination at admission 
Pulse …………… Bp……………Temp …………… Contraction ……….. 
Fundal height …………. Lie ………….. Prest ………. Position …………. 
Engagement …………….. F.H ……………. L.L Oedema ………...……… 
Time 1 2 3 4 5 6 7 8 9 
1
0 
1
1 
1
2 
1
3 
1
4 
1
5 
1
6 
1
7 
1
8 
1
9 
2
0 
2
1 
2
2 
2
3 
2
4 
Membranes                         
Liquor                         
                      10 
                        8 
                        6 
Dilatation         4 
of                     2 
cervix               0 
in cm             
                        
                        
                        
                        
                        
                        
Oxytocin                          
Contraction                         
F.HS                         
Pulse                         
Temp                         
BP                         
Fluids                         
Drugs                         
Anaesthesia                         
Urine                         
Hb%                         
Comments: 
